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Transformations of SCBs
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1. retro-(2+2) cycloaddition

Transformations of SCBs

Bush, R. D.; J. Am. Chem. Soc. 1975, 97, 7371.
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2. Mukaiyama aldol reaction

Transformations of SCBs

Utimoto, K..J. Org. Chem. 1994, 59, 7152.

3. Hiyama-Denmark cross-coupling reaction

Denmark, S. E. J. Am. Chem. Soc. 1999, 121, 5821.
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4. Ring-opening reaction

Transformations of SCBs

K. Oshima, J. Am. Chem. Soc., 2007, 129, 6094.
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Transformations of SCBs

5. Annulation reaction

Saito., Tetrahedron Lett., 2010, 51, 6028. 
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He, W., Angew. Chem., Int. Ed., 2016, 55, 6319.
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(4 + 1) Annulation Reactions with Carbene
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(4 + 1) Annulation Reactions with Carbene

Mechanism
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(4 + 1) Annulation Reactions with Carbene

IGM analysis
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(4 + 2) Annulation Reactions
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T. Hayashi, J. Am. Chem. Soc. 2011, 133, 16440.

Intermolecular reaction

(4 + 2) Annulation Reactions with Alkynes

Intramolecular reaction

Sakurai, H., Chem. Lett. 1975, 4, 891.
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Intermolecular reaction



(4 + 2) Annulation Reactions with Alkynes
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Mechanism
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Xu, L. W. Angew. Chem., Int. Ed. 2020, 59, 790.
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Xu, L. W. Angew. Chem., Int. Ed. 2020, 59, 790.
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(4 + 2) Annulation Reactions with  Cyclopropenes
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Xu, L. W. Angew. Chem., Int. Ed. 2020, 59, 790.

A) only L

G) L, Pd(dba)2, 1 a, and 2 a (2:1:50:10) the 

mixture was stirred for 15 min

H) L, Pd(dba)2, 1 a, and 2 a (2:1:50:10) the 

mixture was stirred for 12 h. 

F) L, Pd(dba)2, 1 aand 2 a (2:1:10:10)

E) L, Pd(dba)2, and 1 a (2:1:10)

D) L, Pd(dba)2, and 1 a (2:1:50)

C) L, Pd(dba)2, and 2 a (2:1:10)

B) L and Pd(dba)2 (2:1)

Prove the exist of

31P NMR Analysis



(4 + 2) Annulation Reactions with  Cyclopropenes
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The importance of the ester moiety on cyclopropenes



M. Murakami, Chem. Lett. 2018, 47, 570.
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(4 + 2) Annulation Reactions with CO2

Mechanism
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(4 + 3) Annulation Reactions



(4 + 3) Annulation Reactions with  cyclopropylideneacetate
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Saito., Tetrahedron Lett., 2010, 51, 6028. 

Mechanism
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(4 + 3) Annulation Reactions with  Cyclopropenones

Mechanistically insightful experiments
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Zhao, D., Angew. Chem., Int. Ed., 2018, 57, 6329.

Mechanism
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(4 + 4) Annulation Reactions



(4 + 4) Annulation Reactions with  Enones
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Oshima, K., Org. Lett., 2008, 10, 2199. 

Mechanism



(4 + 4) Annulation Reactions with  cyclobutanone

37Murakami, M., J. Am. Chem. Soc. 2014, 136, 5912. 

Intramolecular reaction

Mechanism



(4 + 4) Annulation Reactions with  cyclobutanone
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Intermolecular reaction

Intermediate
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Thanks for your attention!


